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^oji^. o] ^sijoi H^ll^^ ^]^^] yH^l^lD^, ^1-1-+^ OFDM ^ 

^il^ Sfl^# S] i^>^^>o^ ^-^^^ ^ih^ Sfl^^ CP (Cyclic Prefix)^ o] 

^t>l^i^. ol Sfl^o] ^ol^l- OFDM ^T-ufl^ ^il 

^# ^^^^ oi^-i?]- oi-s-?]- H^ii^ ^ 

^Afloi ii^^^D^^ ^^>^ ^-T-cHl^ H^ll^ ^^1^1- 
:£ 1 

OFDM, OFDMA, ^7] ^7], ^ tH:B^H, ^fl^ 
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^J-^ ^ a ol H^ll^ sl:^ ^ ^ ^AH {METHOD FOR 

EMBODYING FRAME PREAMBLE IN WIRELESS COMMUNICATION BASED ON OFDM, AND METHOD FOR 
ACQUIRING FRAME SYNCHRONIZATION AND SEARCHING CELLS USING THE PREAMBLE} 

^ 1^ ^ i^vTg^ ^ XI oil oil ^^^n^ i^^si- A] 

# ^ol7> ^>M-^ OFDM ^^># ^21- oflolJi. (b)^ ^S}sg#^ # ^o]7\ 

OFDM ^^>il^ oll§ M^^yitq-. 

:£ 2^ ^ ^^^^ €^1 oil oil ^1^> H^ll^^ ^^1 n~ ^^JZ5^# 

^ #^:£oiui-. 

^ 3^ ^ ^^2] ^xjoiioii TT}^ 7]^ Sll^oll ^Sf^ 

(hard-limiting) # ^#t> ^^1" 7l H^ll^^ ^^1 ^^■ ^^JZ^}^^ #^:£ol 

:£ 4^ ^ ^^^^ ^^loiHi Tti-^ ^e^ofl^5i|. oflT^ jqi^ ^>oi ^^9] 
^^^^ L+El-Lfl^ :£^oiut. 

5^ 4^ ai ^^ii ^oi^j^ii ^n^ei-^ ^i^*> :£T3oirq-. 
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^-S-?]- ^-T-^ il^l- ^>^^ i-hEti^^ 

^^ ^ ^ >g:^o^ xl^Elloi>3 ^3zl-# oiiAie>^ ^T^oirq-. 

^ 8^ ^ i^Tgoi oil oil ^ ^^^^I'M sil^# S. 

^?3:^*> ^-T-^ ^1^> ^71 si^ ^ € -^^^ Al^sllol^ :i 

H}^ oflAl^l-^ :£t3o1i::|-. 

9^ ^ ^^^^ ^^lolHl TZ\^ 7}^°] 3l7] ^7] ffl^ ^ ^ 

si^Hi :s:5:£oiut. 

:£ 10^ ^ ^^^^ ^^loiioii ici-^ ^-A] ^e^og#oii 5ii^e>^ 71$ sfl^izl- 
Hs^og^ Ai:^^>o^ 4>^°1 ^ufl^^ 

:£ 11^ ^ ^^^^ ^AHjofl Tti-^ ^e^ofl^di 5il^*>^l 7l$ sfl^iil- 

Hs^ofl^ -y:^^>^ ^^^s] M-^i^^ 

12^ ^ "Q^^ ^AHloll TTl-^ Jl-^ Ol^# ^>^1^ 1^^^^ ^fl^ 

oil T:flt> H^il^^ ^^1 ^ € ^^jz^^^ oil ^1^1-^ 

^ 13— ^ "U^^ ^AHjofl Ttl-^ ^1-71 7l«> ^71 §71 ffl^ ^^JZ&1# 

^3] A]^i]]o]J^ oflAl^l-^ :£t3o1u+. 
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^1-^1 ^1^> ^^1 §^1 ^^jzsl# Ai^tilo]^ oil^l*>^ :£ 

^ 15^ ^ ^Ajo^lofl Ttl-^ 0]:=- ^^7] (sliding summer) 

oil ^1^1-^ :£i3oii^. 

^. 

oil T:fl*]- ^1-71 >y-^ 71 Ht11«j ^71 ^ € ^^Ji^l^ Al^Zflol>2 ^I?l-# 

:£ 18^ ^ ^^^^ ^Alo^lofl o]^ 7>o11 ^^"^^ ^^11- 

^>^1^ ^-T-^ ^1^> ^1-€^MH^ n^^l- ^l^l^l-^ ^^S.^, (a)^ 

°1 # ^ol7> f]- OFDM ^i^-^1-^ o11# M-^yi ^olJZ, (b)^ 

# ^ol7> ^ OFDM o^l§ j^ol ^ojiz}. 

[^^^^ 

<19> ^311-^- t+^Sl^ ^J"^^ #^ ^l:±:^^oflA-l ^^11°] H 

Elc;fl# ^^ofl ^*]- ^^S, ^^11^ OFDM (Orthogonol Frequency Division 
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Multiplexing) # ^l-§-^>^ -t"^ -i-^ Aj^^ofl ^o]A^, ^ o] 7> OFDM 

<20> ^Hfl tfl^>Til^ ^il 2001 -50104 J: (2001 . 8. 20 

"1^^^ (symmetric-identical : SI) ^ i^^^ ^-§-^ 

OFDM ^S.^ ^^/^n^ «J-^"ol ^fl^l^lol ol^D^, Al^V^o^^ tfl-^ ^tfll- 71- 

, cfl^ yfl^l^ tfl^ ^^i^^>l- ^^11 ^sl'^^g^oii TJi\tw m^s.^^ 

i^>#5Xl- ^21-^ o^H^ ^^o] 7>^^>l^^ 
<2i> a^-iM-, 1^^^^ ^-T- 2fl^^ ^Tll^oll^^o^ 

olsfl ^^^1 ^J:7l- ^^■^\^] ^"^^ 

B.^ "^^3 7>^*]- ^oil ^ijofo] TCl-^U^-^ ^^il^ol Sii^. 

<22> *>:g . tfltP^i!^ >11 2001 -29456:1: (2001. 5. 28 #^)o11^ "^^^^ 

^ 7}^ o]^ ^>^1 ^ 3. ^>^11- ol-g-fl o]^ y> 

^■ ^^o]] i:fl^> ^^^^H, JZ^ Sfl^ ^?]- OFDM Aj^tflollxH sfl^^o] 

:±:S}^1-TJ^ l^^l^ ^!-^^^ -^^l^Ml =1^ ^# ^^^^ 

<23> *>:g , i^^Sl-(TDD) «c^^2} OFDM >y:^ ^o^^ # ^>-§-^l-^ ^^il 

e>M^ol IEEE 802.16a ^oIl-^H. , OFDMA TDD ^>%^ ^3 ^ 
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#1^- ^>%> ^3. H^ll^-Sl ^ Xl-ojoll TTG (Transmit-to-receive 

Transition Gap) # ^\^]^ , ^3 H^H^^ ^3 H^^fl^^ 5i M 

ololl^ RTG (Receive-to-transmi-t Transition Gap) -1- ^^r} _ , OFDM 

S] ^ o] § TgS^-JZ tffl , IEEE 802 . 16aOll A\ ^\^^ ^ 3 H^^ll ^ ^ ^ o] ^ '^"'^ Cn : 

<24> ol2,^f> H^fl^a -S-ol^^ tlloltl #-yo1lAl°] ;^lol Al^> ^^fl Jl^i^> 

^tijol^ ^il^fV L+D^^l ^ol^ TTG^ RTG°1 ^^fl ^ ^ ^ ^ 

<25> ^>:g , IEEE 802.16eo1lAl^ ^j-^ ^^^^ ^1 ^> ^^^^ ^l" ^>M-^ OFDM ^ 

^^o]^^ ^Z]]^ ^o]oW TJi\^ ^il^^o] IEEE 802.16ao11 UlsflA^ ^ ^>^1-^1 ^7-] 

i^>. ^l-q-^ OFDM ^ol7> IEEE 802 . 16ao11 A] i)- ^Vo] nfl-^ 37] Ttfl^ofl ^7ll-y-°] 

^flo>olL+ ^B]S] ^7.]^ o^^t] \^o\ oii^ 

<26> ^uf ol&|^> ^il^>oil €^lS9i^ §^1^1 # ^1- 
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<27> ^7] ^^11 ^# 5fl^^l-7l ^ ^^^^ OFDM «J-^# ^>-g-^l-^ # 

^ Aj^B^ollA^ Ji^^oi ^ejofl^ ^il^^>7l ^tl- ^oli^. IEEE 802.16a 

IEEE 802.16e-e] OFDMA TDD #^3 , ^ H^^ll^ i^oll^H ^3. H^^ll 

oli?} e>*> H^ll^, a^lJZ TIGS} RTGl- ^^># ^il^t> M^tfl^l ^^># 

# Al-g-*>Hi , 3 S]-^^ B.n^'A ^^^] ?]-^^^ , H^ll^ 

^T^l^l ^olJl AjT} ^ ^3^-- ^l-^o^ 2]:iSl-^>7l ^ HS^SS^ 

^ J:#^^^ #-g-^>JZ. ol-g-^M "^^^ ^ ^^S]- 2131171- 

7>^?> ii^i- m Ay] ^ii^>^ H^ii'a ^?i ^ € A"^^} 

<30> A>7l ^^^>?1 ^ ^^^^ ^>M-^ ^^^1 Trl-€- H^ll^ ^ 

O O Ti3 T_ . 

<3i> ^^^iil-^- ti-^sl- (OFDM) -y:^: ^o^^# Al-§-^l-^ -T-^ -i-^ ^1^^^^ H^ll 
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<32> a) SJ-^^oll yfl^l^l-^ ^^1: ^ b) n>u|-^ OFDM ^^J^^ 

^ ^do]7\ ^7] OFDM ^^>^ ^^Hfl^ SJ-^ ^# 

<33> C}^ ^^Ofl TZ\^ H^ll^ ^J-^^, 

<34> ^^^5^-^ w.^> l^^Sl-(OFDM) -y:^ ^o^-^# ^l-§-^l-^ -T-^ '^Ir^:^^^ 

<35> a) ^tljolo] °>-^^o11 tifl^l^l-^ ^ b) ^>M-^ OFDM ^^>:a.i:+ 

2fl^#. Al^> ^^*> 7>^lJi ^i^^ ^^*]- 

^^2] ^^^^ «fl^i^>^ 1^+^11- s?]-^>jz, 

Sfl^^ ^o]^ -A>7l OFDM ^^>^ ^^yflS ;^il?>^^l ^# 

<36> i^>^o] iz}^ ^^o]] 7iy>oi B.n^'A §^1 € 

O 1=3 = 

<37> u^^SKOFDM) ^^>^ ^ilt>S]^l o>^ 

<38> a) Sfl^#^^ ^4^^1-0^ 3 ^tfl^o] ^^1-^1 

# ^51}*>^ ^^># ^#*>0^ H^ll^ SJ^^>^ 1^711; ^ b) ^>7l H^llol ^71 
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<39> 0^71^1, ^7] a) ^ b) ^n^, i) ^^^1 ^^^>^ 

^^Sl-el-^ - ^ iii) ^l^^l ^^2]-^ ia^> ^^^^ ^1^> ^^1- ^7] ojTll^lofl 

<40> :^^>, A>7l b) i^tTll ^^^1 a) i^+Tllofl^-l H^ll^ ^1^^^ ^ 

<41> ^ U}^ ^^011 TCl-^ ^1-71 7]^^ H^ll^ ^^1 ^ € 

^>7i ^4^^ ^1-71 ^^m>^ ^^1; c) ^7] ^^^^ =^^^0] 

^^^1-^ i^+^l: ^ d) ^7] ^tflol ^7l7l- ^e^og?? Alj^ofl cflefl 

FFT# ^541- ^51]^^ ^>€^ Sfl^^H} iEi^l- ^#^1-0^ € ^ 
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<44> A>7l c) d) 1^3:711 A>olo11, >y-7l SJ^SJ H^ljol ^-7]^ ^> 

<45> Oj^l-, ^-^^ ^^^^>f^ , ^ ^^^^ ^X] oil oil OFDM ^^^°] # 

^ Ai^B^oiiAH^ ^ a -g-g- ^Ml^l €^^>1^. 

<46> ;c 1 o. ^ oil oil OFDM ^ ^l^^^oHAl^l ^^llol 

HS^og^oi x\Zt ollAl^l-^ ^^S.^, (a)^ HSl«g#°l # ^ol7> ^>l^ 

°] OFDM ^^># ^Sf^l-^ ollolJZ, (b)^ # ^ol^> OFDM ^ 

^> OFDM ^ CP# ^ilVl*> -^Ji OFDM >y 1- ^^>^ ^ ^1 § ^ nfl , 

a ^ol^ Tb/N^^ ^o^^i^. o]S} y^o] n^o] «>^^^ o>Sfl 

^ ^\^^ 311^^^ OFDM i^^ij-^^^ ^711 

"""" [i^^iHr ^-^'±^N,±m, - .v±iV-^^ 

[^^>Ai 1] 1 0 Otherwise 

<49> o^7lXl Pj^^ ^311-^ HS^ofl^ ^l-Sl^ju^, NpFT^ ^(null) ^i^V^ 

i*]-^> ^^^1 ^«}^3ll-ol M-^\flt+. 
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<50> o]^]^ IFFT ^^t]-ofl N 7]\°] ^i^>#5l]- ^>^^^ 

Oo] oj-y ^i^>#il} 1^^?]-^^^ -^S OFDM 1/N°^ ^ol§ ^>^1 ^ 

<5i> s. ^^lo^l^il/H^ ^ol^l- sfl^^ ^ol^ ^^i^fl ^oll 

CP (13)^ ^ol# ^^l-^> ^f>l^lo1. ^1^> ^l-^^l^^^ ^40] 7\ 

t> OFDM ^^>^i^ ^TlM- ^ ^ Si^T^il , ^^^1^ OFDM ^^^71^ IFFT # 

^ «Tlt1o11 i:fl5H (cyclic repetition) (truncation) ^7]] 

^ ^ Sit+. o^^l^H CP(13)°1 ^o]^ ^e^og^ o] 41011 ^^S]^ tflojtl OFDM 

#^l7l^ ^^^^^ HS^ofl^o] ^ojofl i:fl^> ^^jof^ S^tq-Jl ^l-g?!^. o]y]A^, B. 
Slofl^o] u}^ CP(13)^ ^^^t+JZ *>^^M-, ^ "^^^ 7l#^ o^7l 

oil oj-ji ^e]ofl#ol Hl-^ iifl^^^T^V ol^o^^ n^:^ Sii^. ^, CP (13)^ 

^ol7> OO] ^ oiT^ 

<52> :^*>, ^l-^-i ^^^1^^ ^^t> ^311-^ Al-g-^>^ M 

^Ofl A>-g-^ ^ oli^ O] ^oflAH 11>#3I1- ^St^ SJ^iZ} ^flig i^S^ ^>&^^ 

^71 ^^3Zf ^ ^^o\] ^^t\o^ 7l#^>7l^ *>C+. 
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<54> ^ 2^ ^ ^^s] Oil Oil H^ii^^ ^^■ ^^jzs^#- 

i2.^> ^1"^ (cross-correlation) -51 ^i:fl^# ^4^^!^. 
<56> # M7fl°l j2.^> ^>^7l (211. 212. 213) ^^ # t>l ]=. ^>M-Sl-:£ ^ ^tfl^ 

^11^(221. 222. 223) 0] ol^l^l(230)# ^^f^]-^ ^^o] 

3 ^1^^ ^1^^^ ^11^^ t]-^^ ^fH^l^, yl^^l ^t]- (noncoherent 

combining) ^^^o] ol7ll^l# ^^t} ^^-^^l ^1 ^fl^^]-^ 7]^ 2fl^^^«-El ^ 

£] ^^2]- (normal izat ion) ofl^ 7l-%-^>rt. 

il^> ^>^7l7> ^Afl5flo> *>^^, Hfl^l# .X>-^#711 *>7l ^*>o^ 7>^^> 

7fl^# 3711 m ^-T- ^^i-:£7l- v)\^ ^^til, ^-^oii oie,-i^> ^ 

^} -^^^ 7l^ 3^1 ^^^M (quant izat ion) ^1-71 M- ^ 

(hard-limiting) ^>ol:£ f>l :^ ^ -^^ISlD^, ol &| %^7^>S} ^l-§-^>f^ 

321- ^>oi ^^*> ^ °- ul-^ ^si-siM- 3711 u# ^ 
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(hard-limiting) # ^-§-*]- ^^1" 7]^ ^H'^S] ^7] ^^JZ^]^^ 

, 0^71^1 ^^^^ 340^ 'y^^m ^^a-^ ^ 

<59> . lt>^5Xl- ^iX]-^ i^^O] ^-^Oll^ ^^^^ Sfl^o] ^Ol^l- ^ 

^"^i^ iH^ofl -21*1 sfl^ ufloflA|o] s]^oi go:£-l- 3^^^ 

<eo> ojAVizf ^ly} H^fl^ ^^1 ^^JZSl^# ^l-§-%i- ^-r- B^ll^ 

<6i> (1) Hill 01 ^o]T^j m^: 7>^*> A] 7} sfl^#oii tfl^l-o^ ^ 

^^^^ 7^1^^^^ ^^\o^ ^^7] ^^^): ^ ojAVoi ^ 7> 

^w-^^^ E^-ojTy^ ^^fi-t^. 

<62> (2) ^ ^^llol El-ojT^j ffl^iz} ^Ajoll, ^i^^o] 

^. H^ll^ ^ol^J :=-Aloll ^^^n^] ?>%-^>l^. 
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<63> (3) ^e^og^ ^oi^y^ 7]$^^ 

<e4> , *h:b^H^1oii^ ^t+^l^ oi^ ^ 

H^ll^ El-olT^J S.^\7\ 3.^] H^ll^ ^ol^d ^ol^y ^ 

PN ^J:^t]-ol ?>^^^^ ^t>1^lTi^. € ^>^3q^ 
^51]^^ i^l- ^>a:E.^ ^>#5zl- ^3^^ ^ Si 

L+Ei-tfl^ 

<ee> 4^ oHoflA^^ sfl^o] 6S] n^^^ , 

Z> u}^ Sfl^o^ ^ol^ -n-a OFDM ^^>^ 1/8o1d^. FFT 37], ^. ^«}^3I]^ 

c>| t)loltl7l- 1^^^ OFDM -^^^t+Ji 7l-^^>^Jl, ^i-^iz]- afl^o] 

^fl^# 7l-^*l-^^B^, OFDM ^^m- ^i^^^ 11.42MHz, ^7] w>#il]- iH^^ 
11.63kHz^ 7>^*l-^ct. 

<e7> 4# #^^>i3, HSlofl#ol -^->ys]^ i]oll^ ^>^^ol q-El^ 

q-^ y}!^ ^ ^e]ofl^ zjL7> ^o>oll^ ^^^^ HS^'^^ Sfl^^ ^ol^^l 
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^ ^ol^d sfl-y-:^^ ^^>^# ^> ^ si-^^, M-Dl^l t]-^ ^fl^ i^>^ 3fl 

^-g-t> ^^1- 
<7o> 6# %>^^>i3, ^-§-^1-^1 ^-T-^l yl^fl hs^ss^^ 

<71> 7 o. ^ ^ A] oil oil M ^^'>WM^ ^1 ^> ^1"^ H^fl^^ ^^1 

^^ ^ ^ >g:^o^ xi^Eiioi>3 ^i^oirq-. 
<72> 7^ ?i^*> -^fl ?fl^ €s-^tioi Heisg# -^j^i-oi ^-^lofl ^-^^ 

1^ , ^^-^ "Selection Procedures for the choice of radio 

transmission technologies of the UMTS," UMTS 30.03 v3.0.0, ETSI , May 1997o11 7] 

Pedestrian-B ^fl^ 2ll ol ^ ^fl^# ^ ^ ^^^l^JZ 

^>^^1-SJJ1, ^il^tl- M-^l^l ^ €^^tlol LOS (Line Of Sight) ^fl 

<73> 7011AH ^-Jj^ ^> 1:+^^^ ^J:#oll zJf\-&} :=-7l ^^ Al^># ^>^?1^, 

^:^#oll i:ll*> :=-7l ^1 7> 01 ^^l-^- 7l-el?li:+. ol ^ 
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<75> 8^ ji^l- -y-^ 7]^ ^^11^ si:^ i^^^l-o^ 

<7e> g-. ^^2] ^X] oil oil ^1^> ^>^^ 3l7] ^7] ^^ ^ ^^ 

el^o^ =-^> ^^9] ^Ai oil oil ol-i-m ^-T-. ^^?1*> y> 

ia^> 71 H^ii^ ^^^t> 21-^ 

# :£Ait> ^£^loli:+. 

<77> :£g# l?lA-l, -^-AlAljSlOl RX ^?i-^*>Ji (S91) , Ol^:^ RX # 

^ ^^^^ il^l- ^^^Al^lD^ (S92) , ol^:^ ole,-l^> A>^^ Ul^7l 

^t^Al?lul-(Sg3) . 

<78> u}^, RX >yj: ^^^^ ^^1- (S94) , ^7^1- ^ 

i^^ol oi^i^i^i^ ^ ^lo^ o^^l- ^i^+^l-o^ (S95) , a^^l 2^-^^ ^ 
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^tq- (398) . 

^o\] zJi\t^\o] ^5flo]: ^i-:e.^ ^^^:£7> ^11 -T- 

<8i> ^ tH:B^H^ ^ H^ll^ o>o11 € t:1-^o]: ^1-:^^ 

^z]]^ El-ojT^j^ ^^^^ El-ojTy i^oiiA^ T]fl ^fl^Dl-rq- s 

<82> Hi^fl^, 10^ ^ ^^^^ A] oil oil ttl-^ Hsiss^oil sfl^^l-^ 

sfl^nf ^:£^>^ ia^l- M-^i^^ ^^o]ji^ ^ 

^ A] oil oil HSlofl#o11 611^*1-^1 o>^ ^^^?]- 71^ Sfl^^ll- ^Al 

jil^> ^i-^^ ^^^^ M-^^^^ :£ lO^zl- iioii ^a] 

ul-if ^>ol, ^>y5l^ HS^ofl^izl. c+s. ^1^ afl^^oil cfltV ^^1- -y-^^ 
^a-*]- 71^ 3^1^011 cfl^V ^^1- ^^^°] «f 20%o11 Ti-*>ut. TCl-St^H ^^1 ^fl^ ^ 

€^^tl =-^*> ^^7\ oi^^ ^-y-szl- ^olT^J^ 7> 

^Sl €^ Sfl^Z^^l ^^^°] Sltfl 40%oll ol^uq-. D>o>. Pedestrian-B 

Of 4o%°i ^^^^ -^--y^^^ ^^f> ^fl ^fl^ €^^ti ui^*> ^>%i= 
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^3. ^^W- ^^^1-^ ^^^1^ ^-T-, ^^^tjol ^^7} Pedestrian-B ^fl^i^ 

^ ^^7\ LOS ^flii# ^^^^^ B.n'^j §^1 

ffl^ ^ ^ ^^o] 3711 ^^*>^ ^oju}. ^^il^, :£ 7ofl^H^ Pedestrian-B ^fl 

y}oW TEi-e]- i^s]-^!-^ ^fl^ ol^ofl izflefl ^^^^^ ^:^o1d^, %)\^ o]^o] 

A]P}oW oj-^ ^ o.^ ^ Pedestrian-B ^fl^ S^^H^H ^o^^ ^> 

<83> Ol&lf]- ^-1*1-^ jil^> 7l«> H^ll^ ^^1 ^Vj7S]#-Ol Z> E+§^^ 

ol^*> X^l 7fl°l ^ A, B, C7> ^^fl^l-Ji ^ # € A^-^tloj >11 711^ 1^^^^ 

^fl^^ 1/3°] ^^ -^--y^Jl € B^ C^^E]^ ^5:^ LOS ^fl^ 

^ zl-z> 1/2°] £11^^ T^^^i^Jl , o]^^^^^^ # ^^o] € 

A# ^^sflo^ ^>3i^lTL>. ^1-^1?]- am ^^ol 1^^^^ ^t]-^>^l 

o>-T^T3 € A^-^Elo] All 1^^^^ A^A^ ^^ll^^i^ tljig 
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Afl^ ole^o^ Afl^^ ^ojiy o^^m ^^1- 41-^^ ^tfl^^ ^>:i:^> 

#^ (over-sampling) o] ^o^^j-D^, ol^^ ZL^^ 
<86> OjAVlZf ^>-^ o^&l 71-^1 5fl^^l-7l ^J-°>^ ^>M-^^H ^ "U^^ 

^^~]c^]o\]A\^ >y-^ i:fl-Al 7.}7] (auto-correlation) # 71^}^^ ^^Jl^^ 

<87> ;^l-7l 711^1 B.'^]]'^ ^7] "^JZSl^^ ^ejofl^o] A] 7} 7.>^o11X^ ^ ol 7> 

Tb/N?] Sfl^o] KS] i^l^^S]^ ol-S-^l-o^, -^-^^:£ofl cflgfl Tb/N°l 7> 

7>^# 71-^1^ ^1-71 ^>^# ^^^^^ ^^ 

# #ol7l ^*>o^ ^^^^ ^\7] ^>^# ^^S}?]- :^ -L ^tfl^o] 01 

^1-0^^^ ^^11 01 01 ^1-^ ^Pl ol-§-^> ^^11^ ^^1 
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B]i}o] ^^]]o^ ffl^ ^Z7|o^ EtojT^J o^^>7> ^ ^ oltq-. 

<88> ^^tl" :£ la ^ IhS} ol-S-tl" ^> 

^ HSlofll- ^if^oflA^ N7fl^ ^>^^^ «fl^l^^ ^^>^3I1- ^> 

^e^og^^ OFDM ^^*> ^ S.^ ^iX]-^ ^j-^ofl^^ jS^> ^>^# ^^\o] 

<89> A>7l ^Sjofl^o^ ^ol7l- ^ OFDM ^^>ii^ ^-T-oll^ 

a ^^^^1 ^^^^ FFT ^E-i^ ^^^>JZ. FFT ^H-^o] q-D^ ^ 

s.^ 0^^ Afl-g- ^ FFTi- ^-^^^-^ ^^^^ ^ sji^. 

ol^. ^^1-^ ^o]^ ^ol^ ^^Bfl^> ^f>|ol= OFDM Sfl 

<90> ^7] ^ol^> *>M-^ OFDM ^^Vii:^- ^ ^-r-^l^ ^ OFDM 

n^^^ ^T^yfl n^^> ^^>^ ^^i!-^?] OFDM ^*3*>JZ, OFDM 

^^ii^ M-Dl^l ^^>oil ifleil^Hul- ^^fV ^ol^l- OFDM ^ 

7\^Tjf ^^°\ ^% ^ ^^Am ^^^s.^^ 

<91> A>71 ^311-^ ^1-^ ^AH^ ^flBfl*> ^0.0^ ^^ ^^|.^ T-^^^ 

55-23 



<92> (1) H^fl^ ^oi°j ^^?> sfl^o] uv^sflxi T-^EtM-^ o] 
^^3-^^^ Hsisg#^ 1^^^^ 

<93> (2) ii>#3q- ^3q-^ ffl^: ^>7l iS^> 71 w> ^T-jzel^oflA^^i- t:>^>71-^1^, H 

<94> (3) ^ ^-yi: ^7l wl-#5ll- ^511-^- i^># , i^l"?} OFDM 

H^il^ Ei-opj ffl^ ^^>:£ ^^il^l-ol ole-l*} € ^^^ol ^11^ ol 
-51 oil ^^5^:^^ Hsisg# ^311^^ ^^^UH ^>-§-*>i^. 

^, Hsl<g#-ei ^311-^- 7^1-^ 311^ oil 7>^> oi^t> ool oi-y ^^>^3ii- 

7>oii^ ^11^ ^^oi -^^m:^^ ^3^1-^ ^1-^ oil AH ^^^a.^^ 

^fl^ ol^# :a.^>t> ^. 71$ sii^## ^1-^ ^^?> Sll^#IZ}ol ^^1- 

<9B> -y-71 il^l- -y-^ 71 Wl- ^71 ^71 ^^ ^>JiS^#IZl- i:l-^>7l-^l ^ , ^l-7l 7]^ 

^7] §7l ^^ ^>JlSl#o1lA-l:£ IdHiH^Hl^ SL!^ € ^>o11 ^tllol El-ojiy 

-£-^>^ Hl-^Sl- ^311-^ ^-^>7> 3.7-1 *]-^^ ^Sl«fl# Sfl^^oll tfl*> ^ 

^AH IZl-^T^>Ol ^^J^Ut. 

<96> 13^ ^ ^^^^ ^AHloll itl-^ ;^l-7l >y-^ 7lw> ^7l ^7l ^^ ^^iel# ^ 

Al§Sllol>i5 o1lAl^>^ ^ ^^Hloll U^=. 7>^> 7>t1-^> 

55-24 



71 H} H^ll^ ^?1 ^^21- ^^t> Al#£llol^ ^1-^^>S^1^. H 

Sl^ig## ^^^1-^ Sfl^^l Sl^^ 821^1^ ^TlM- ^ ^ Si^D^. ^ ^^^^ ^ 

-^I^IHIAI^ 8S1^ 7l-^e>^^M- ^ #011^1 ^^11^ ^7l°l tfT^Hl Xl-g-*> H> 

^ Sfl^o^ ^ol^ -n-a OFDM ^^>^ 1/2 vfl^l 3/4iiH# ^>-S-^l-^ . ti+S^^^H ZL 

^1^ ^^?]- T^^l# ^11^*>^1 il^^ i?>^%^ ^# ^ Si^^l o^-^ 

# iojjz 71^^01 s.^> -.^^ ^opi ^oiet ^m^. ^ "^^^ ^AHHi^-1 
:£ 13 ^ ^ ol^oll ^il^lsl^ Al^^flol>a ^5Zl-^^ 1:+^^ ^] 

<98> (1) ZV ^i?!-^ 51-^ ^1-1^+^ ^Pl ?1^> H^ll^ ^7l ^^Oll^l ^1-71 

4>^o^ ^cfl^^ nil H^ll^ 1^^^^ ^#^1-0^ El-opJ iH^oll TJf\-&} Slcfl ^ 

1^ ol Al-oHl ^it3^# ^nltptl-. ol ZL^^] tfl*> i^t^Hl SAlt> ^^1-^ H 

<99> (2) Zl- ^IZl-Sl ^l-l^-^ ^n'U ^^1 ^ ^>^3Il- ^311-^- o^^l- ^ 

<100> (3) ZV ^Hl-^l ^ H^ll^ ^7] S^Hl- H}^3I1- ^311-^ ffl^ ^ :i 

A> :^o^ € ^2l-# j^oi ^oli:^. ZL ^o\]M ^fl €^ 
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^-ys]^ efl^ni-^ sfl^#iz}°i ^^^^^ ^>€oiix-i°i 

^^1*} ^^t> ^^oll ^l^ltl ^^>^> ^^Hl ^ 

<ioi> (4) ^> i}"^^ A ^^o^ tflofl T]fl H^ll^nM 

^1-^1^ € S^l*} ^oli^. o^^l^H ol^olfi- 1^^^^ ^fl 

s]!^;'^ HsI'S^ 7>^> ^^11 ^flii oi^# 

^ ^31]-^ ^1-^ ^ ^^Jiel#oii o^5fl 3]^°] vfl^^^ 

n^-i]^ i^^'S" ^S*^!!^. 

^ ^Bflo^ 311-^ ^^^E] Hsisa# ^1-^1 ^^oi ^41-^ # 
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<io3> ^^^^>^ , oj-g-^ ^^sq^ ^^q^n^ 

°] ^# ^^^^^ ^#^1" 87.3%olTq, ^il2, ^113^ 3]^ 3]^ 

11.7%. 1%^ ^ Sii^. a^-IM- i^^l ^il3H] 

e>o^ ^ill ^ ^il2^ 3]^ ^# 3]^ ^#^1-^ t]"^>^>^ 99%'^1 ^^>:^ 

^ Dfl-^ :a.oii:+jz m ^ sitq-. :£ 13011 o^jon^^^ 

^> ^Pl ^1^> ^^1 ^^1 ^^JZ5^^ ^1^1 
i^olT^. 14^ ^^]^ ^^o] ia^> ^ith H^ii^ ^^jisi^ 
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*>^^ ^1-71 ^^>oi ^^>oil ^tJ-sl^l^i!- ^^oll T^l^l^ ^%i=ol ^ 

<ioe> , H^^ll^ T:fl^> 7^1-71 ^>^-5i 7il>jioiiA|^ 

ol^ t]--L> (sliding sum)# ^^Jeflo]: ^JZ\ . o] § ^ gfl ^o^*> 

o]^ ^^7] , ZlA^ i^>^ Sfl^^l ^ol^ ^"^fV ^ol^ ill 

^l^t-i (shift register)7> . "^J^A^^ ^\^\^ ^fl 

jie^^^l-o^ i5ofl u>i)- ^o] AiHH (110) , t]-^>7i 

(120) ^ ^^7\ (130)^ ^ SJi^. 15^ ^ ^^"A ^^l^ilofl 

^> (sliding summer) o^lA]^]-^ :£t3o1u}. 

<107> a^-iM- ol^-itl ^^oll^l^^^ ^^7l (accumulator) (130)7]- A>-g-^ ;g°.oll^ o^^> 

^iX]- (error propagation) ^>^1l7l- 4:^1^> . 

<108> ^>:g ^ jii^> ^jjej^oflvH^ I]>^]-7l-7.1 ^ 7.>7l 7li^ ^ JZ^l ^t.-^ 

tflsfl 3711 ^# ^ 

^ ^^-y^7l7l- i^^el ^H:^ ^^ll^l^tlVf 1 Ul:^ FA(full adder), ZtA^ ^ /l^-g- 
(up/down-counter) ^ Si-^O^ , -2.^1" 
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<io9> 16^ ^ ^Ajo^lofl ^^^^o]] cflefl ^-S-?> ^s]-^ ^1- 

oil tflefl ^Pi 71 ^^jz£i#oi eii^2floi ^ ^ si^^ ^^?> i7# #5ii 14 

^i^S^tl-. :£ 17^ ^ ^^^^ ^AHHl u^^ jz^ ol^# 71-^1^ tl-#^^ ^11 

^ i^^^l tfl*> ^Pl ^1^> H^ll^ ^71 ^ € ^^Jl ^^J1S1# A]^z]]o]J^ 

oflAl^>^ :£T3olt}. 17°1 ^^q-oll o^^l-T^, ^>7l 7lW> ^JZ5^#-^ Ji 

^ oi^ ^il^oiiA-l:£ Aii^ oi^ ^fli^oii ^?]- -^^m 

sii^. IV -T-^ ^1-i^i-^ :£T3oii 2> ^^^i ^# ^1-^ ^^1 7ii°i 
Hsisa# ^:^^i- ^^^> oi^^^ -^--ysi:^^ 1/3011 7i-7?>^ ^ 

<iii> ^311-^ 2iloi^ ^fl^i ?>^oiiAi^ ^1-^ ^^1- ol-g-^>t:-lsi-:£ 

<i 51^71- i^i^^jei-ii^ , oi^ 1^^^ €^^ti°i ^i-%i= ^3. 

5^11 ^?]- ^J-^-^^ ^ ^^^^ ^^HHMH^ Hs1sfl## ^^*>^ -^^>#3il-#^ 

-^1^>^ ^il^?]-i4. ^. ol ^-T- ^1^> ^1-^^l^H^ HelS3# ^tfl^ t>l ol^i- ^ 

^ ^>^ol ol-M^. 3^1^011 ^^«]- Sl^ol 7>^ll^ 18°] (a) ^ 

(b)Vl- ^>-^ ^1-^1^. 18^ ^ ^^^^ ^AHlofl Ttl-^ 01^ ^>oll 
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1^^^, (a)^ # ^ol^l- OFDM M-^^yi ^ 

ojjZ, (b)^ # ^ol^> OFDM ^^>iT^ oll§ j^oi ^ o] . 

<ii2> :^^>, zi- ^ a#T]>i^ ^>-§-^l-^ ^^>#3q-o] ^^ji^v ^s]e>jz ^^*> ^^>^3q- 

A^-g-ei-^ ^-^oii^ 3- ^>o^ ^«}^3i^ ^i-oi7> 2^.7] 

o^^^o^ 21311^1^ 7\o\ Z> ^ a#T]>l^ A>-§-^l-^ ^«}^3ll-01 ^^1^ n-"^^^ 

^1^. o]^:]^ zl ^S-nl-ul- A>-g-^>^ -^i^>#5Xl-ol i^s^ ^>JZ ^^*> 

^ -i-*>o^ ^^?]- ^«>#5i} 71-^1^ y\Mo] ^>ntT3 He] S3 

# a^^^^ #-g-*>^ til ^-g-^ ^ Sii^. 

<115> ^7] ^7] ^1^> ^^Jl^^^ ^>^1 ^1^> ^^Jl 

^ 7\7.]m ^il^^fS^n^. O] ^Oll^^ ^^>1- A>-g-*> ^-^Oll l^VA^*> Ol^ 

n^m^^^ ^^^m 3.7]] ^'^j ^ 
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<116> ^51]-^ ^>^ollA|o^ HS^ofl^ Sfl^ofl ^3] ^S^ofl^ 7^1- 
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[^^%^ 1] 

a) H^^fl^^ SJ^^ofl yfl^lS]^ CP (Cyclic Prefix) o]^oW ufl^l^]-^ tfTll : ^ 

b) ^>M-°1 OFDM ^^>:ii^ 2fl^# S] i^l-^^l-o^ ^^S]^ ^ 

ei-M-^ OFDM ^^>:ii^ n^^, ^llh ^>^^1^H^ ^^^> m 
^# ^^^^ H^ii^ «J-^ . 

3] 
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4>7l CP (cyclic prefix) # -^S. OFDM ^ # T^S^-Jl ^ nfl , 

^>7l y]-^ 33fl^# ^^*>^ ^> Sfl^^ ^o]^ Tb/NCN: ^^)^^ 

4] 
5] 

b) ^7i7> ^^sj ^-^Ei , 3fl^#^^ j^^i- 
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6] 

^7] a) ^ b) T^^T^lollAH , 

i) ^y] ^^^^^ ^^ ^^^1-^ "^n- 

iii) ^7] ^^Sl-^ i:i^> ^>^^ 711 >L> ^^1- ^7] 711^1 oil ^-g-e>^ 1^^711 
[^^%^ 7] 

iii) 1^+711 oil AH ^^7] ^^°] ^7] 711^1 oil ^-g-*> ufl 7\ 

^^]^ ^^\o] ^-g-^>^ ^# ^^3.^ ^7-} 7]^s] H^fl^ m 

8] 

^7] ^^^^o]] z]\t]\ (hard-limiting) # ^-g-^>o^ ^7.\ ^>^# ^*5^>^ 

^# ^^^^ 7]^^ ^Z]]^ ^^1 ^ € «J-^. 
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9] 

^'i^}^ H^ii^ ^7] ^^ m € «J-^ . 

[^^%^ 10] 

combining) ol ^-g-Slo^ ^1^]^]^]. uj^s]^ ^# ^^^^ ^1"^ ^1 H 

m m ^^ 

[^^%> 11] 

b) ^^1, ^1-^1 a) T^^T^lollAl ffl^^ H^ll^ ^^11- 71^^^ ^ 

12] 

>y-7l 1^>#5X]- 1^3:711 :^o11, >y-7l iiH#5Xl- ^511-^ 

^ ^s^ofl^ OFDM ^^^>o^ ^>q-^-^^oflAi 71^. sfl^^iz} ^ 
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[^^%> 13] 

A>7l ^s^sg^o] ^> OFDM ^^it} 

n^^# OFDM FFT°] "^^^^ ^ ^ ^1" Jl . FFT 

liilE-l^l M-T>|7^1 ^fl ^ ^ FFT# ^*3^>^ 

^# ^^^^ 41-^ 71 H^llol #71 Sl# ^ ^A_H «>i^ 

[^^%> 14] 

;^1li2%>oii oiol^-l, 

A>7] ^e^ofl^ol ^> OFDM ^^il^- ^ ^-T-, 

^sl<g#oil cfl^l^ol ^> OFDM ^^>^ ^^^11 ^^># >ll^*]- ^^^1 ^> 

OFDM ^^>:a.i:+ M-Dl^l ^^>oll 1^511, ^ol^ ^^ufloll ofl^ 

^oll- ^>^1^ ^^># ^^>c^ OFDM ^^1- FFT^ ^^1^1 ^ 

^>JZ, FFT ^tl^l M-I>|;^1 O^S ^11^ ^ FFTl- ^*3^1-^ 

^# ^^^^ *1-^ 7l«>ol H^llol #71 a^- ^ ^AH _ 
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[^^%> 15] 

d) >a-7l HSljol ^7l7> Sl^^ ^-^t-i, ^^>y:£Oll uflefl >y-7l HSjofl^^ 

^1 

[^^%^ 16] 

>y-7i c) 1^^711 oil ^i^> 41-^1 <a ^1^1 oil ^-g-m ^ n 
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17] 

^il 15%> ^11 16%>oil oi o| AH , 

combining) o] ^-g-S]ol o}^^^^3} B]^^:^ ^# ^^^^ ^1"^ ^Pl 7] H 

iflol ffl^ € 

[^^%> 18] 

4^71 c) d) ^:^] Mo]o\], 

[^^%> 19] 

# OFDM ^^^>o^ ^5ll-^<g^o1lAH 71^. 3fl^^5Zf ^7^1- ^1^^ 

# uii:i^>o^ ^# ^^^1-^ "^nm ^ ^^^\^ Ay\ 71h>°i ^^a^i ^7i 

— |— 1 ^ S 1=1 — I Old- 
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[^^%> 20] 

^Pi ^1^^ ^'i^}^ H^ii^ ^^ m € «J-^ . 

[^^%> 21] 

^^1- ^>^1J1. ^31]-^ ^l-^oll^^^ ^^?> ^>^^^ tifl^l^ 31]-^^ ^ 

^# ^^^^ H^ll^ ffl^ ^ € «J-^. 

22] 

^7] ^S]ofl#ol OFDM ^^>:a.T:+ 

^>^1^ n^^># ^^l-o^ OFDM FFT°^ ^Elo] ^-^^ ^ ^ ^1" Ji , FFT ^ 

^ «3lE-lol M-I>|^1 0^^ ^fl^ ^ FFT# 

^# ^^-^^ ^1-^ ^>7l ^1-^ ?lil>^ H^il^ ^ € ^J-^ . 

[^^%> 23] 
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OFDM ^^it} >! 
^Aisi ^sjofl^oil cfl^l-o^ OFDM ^^>^ ^^i3fl n^^# ^il^tP ^^^1 

^>^1^ ^^># ^^>f^ OFDM FFT^ ^t]^ 

e>JZ, FFT ^t]^ 0^^ ^fl^ ^ FFTl- n^^J^l"^ 

^# ^^^^ ^>7l 41-^ 7l«>°l HSljol :g.7l ^ m 
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path ^*2(meaf^) 

— path #3(meartJ 
path #4(meanJ 

— path#5(mean) 
path ^(m^) 

— path#1(std) 

— path#2(std} 

— path #3(std> 
path#4(std> 

— palh^6(std> 
path#e{std) 
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O ^ <TJ 




CO ^ 
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1 s ^ - 




UJ t*> c> 

O w §? ^ 
W cr> 




18] 



1 OFDM 
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